High-order cumulants algorithm
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Then there is the connection between mixed moments and cumulants 
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And the four-order cumulants of () Am can be expressed as 
We can estimate the corresponding sample as the above cumulants. We think of () Xk as zeromean; in fact, the mean is token away before the estimation. The correlations of them are in the following 
Here, we think about the cumulative virtual value in (11)-(14). We derive the virtual value by averaging the no-noise signals. Table 1 shows the connection of the signal power and phase between the virtual and actual values. Figure 1, Figure 2 and Figure 3 show the various parameters of the digital signal simulation curve with SNR from 0 to 10 dB. f can be set to 14.5.
Recognizing device
The device is made of two parts which are transmitting part and receiving part. The former is used for transmitting digital signals while the latter is used for receiving signals and recognizing them. The program is based on LabVIEW and the communication device is USRP. The whole system is as Figure   4 .
Fig. 4. The whole system
The device can classify BPSK, QPSK, 8PSK and 16QAM through the nature channel accurately.
The following two pictures are the front panel of transmitting part and receiving part respectively. In transmitting part, we should set some parameters, and choose the modulation type to run the program.
The display section has constellation graph and waveform. Then in receiving part, we should set some parameters to get the I/Q path spectrum, signal data and recognition result. take the signals into the programs of MATLAB for computing the accuracy. I intercepted them to divide each group into 100 parts. To make it more straightforward, I made the result into a confusion matrix.
The following figure is the confusion matrix of recognition result. We can get 100% accuracy at BPSK and 8PSK. So their performance is almost great. Also, we can get 98% accuracy at 8PSK, and 92% accuracy at 16QAM. In that way, we think the accuracy of latter two signals is not bad, too.
Conclusions
In the article, the modulation recognition problem of the four signals was studied. The solution is to design a device based on LabVIEW which uses the high-order cumulants algorithm. The device allows us to perform real-time signal analysis. From the computing, we can conclude that the device can recognize 4 kinds of digitals with high accuracy which are BPSK, QPSK, 8PSK, 16QAM.
